PCT/US2019/046595

WO 2020/055539

138

; N INIRTT L NI ;
— TNYIOVHY s TINVEOV R e
v IHILMS IS YHd e AT N T m— IR0S 70
H'T Hi'S
z (wiar” (L) e z T
SHORLIN SNIHOLYA TONVOIJND TYVNDL COHDUMS-I5VHd i
2 il
i um»
A wsé,.%,ésv,.,_, JP———
m M EYIAYL A %007 | L} NOLBOISION |
e T T e s Sl e I Al
m | RSN T0RINGD | ovRR0II |
R | B e s e e e v e e e e e .
o 3014 1 e .
st i}

AR



PCT/US2019/046595

WO 2020/055539

2038

FIG, 2

Tt 3
2 s
“% &2 fo 4 ]
i &4 T H
“ m//..é\ m
. w
g

| B T
| - ;
| e
| = ;
b am e o o e e i < <t o e e e e e e e o

v

Lol

23
i

Fit., 3

300

302




PCT/US2019/046595

338

WO 2020/055539

J
e

18 7
o o e o o o s ..w
H =
P
TL i oy 5
i m H Y] A
e - W - [
¥ .
i oy H
] ) ?l?
| Nantliine
i o i o
H ’E3 § e T?
i & g -
i 3
i 3
{ H
L e e e e e e e 3 o Y A

WL 5 5 B
i 3 o3 e
0 ]
S i H

L8}
{
(

208

FIG. 4
Fitc, 5



PCT/US2019/046595

WO 2020/055539

4/38

FIG. 6

600

120 140

100

fowed

h m..w \.&.ﬁ 4t mw \mmu
LYY (3oNVIONGHI 0} IONVIDVYD ALY

h b 3

I3 13
[ o o o) o]
(=4 L5 o Lo &od

(%) MOLLEOISIO JINOWSYH WOl

0



PCT/US2019/046595

WO 2020/055539

5/38
800

FIG, 8




PCT/US2019/046595

WO 2020/055539

638

FiG. 8

300

3.5%




PCT/US2019/046595

WO 2020/055539

7138

s S w
IS
: ;| gy
M Ji tagnl |
g (e | : '
oy | A P
b} ; T
mwmww\. ........ wwmaw “
i e - e ok
s LB w0
Eh 7901

g0t 9007

ot 914 J01 91

Vo1




PCT/US2019/046595

8/38

WO 2020/055539

|

m_Nwww ¥iid [

i

Py 0L} 9021 w?d !

v m.mm..m i

YIE | iy

a0l ; et TN0S
’ i i
i
e m B TE

[ A i

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; zt 9Id
ERS—
w RS SRRO R SOV S o
H t

. mwwz.ﬂ 0l 9011 5

gk B

Ly T ey | s oy B

Posu ) B Oy %3,2 R

| TN I I C] am

ol = . - 30808
H i
e ] wmu;gw sl 2017

S —. L ) 1L 9Id



PCT/US2019/046595

WO 2020/055539

9/38

13

FIG.

2,

1304 | 1306 | 1308

O

14

FIG.




PCT/US2019/046595

WO 2020/055539

10/38




WO 2020/055539 PCT/US2019/046595

11/38
FIG. 16 v
1500 "
188 T 1608
CONTROLLER

1602 T RN -

RE-PA L& PHASE-SWITCHED
(INVERTER) T

T T

y FIG. 17
1

,..mmm...:g mmmmmmmmmmmmmm 1i0a

| i}

§ §

i WPUT | i

| nerwork |74 |

| VAL E_m 1710
| oUTRYT ! PHASE~SWITCHED
| NETWORK ! THN

% :

i 8

i §

i [

§ §

i g

H §

L ]



PCT/US2019/046595

WO 2020/055539

12138




PCT/US2019/046595

WO 2020/055539

13/38

¥e8i




WO 2020/055539 PCT/US2019/046595

14/38

&
(S -
Yoo
e
- R
L
=
Lot
<
3
=9



PCT/US2019/046595

WO 2020/055539

15/38

sssssssssssssssssssssssssssssssssssssssss e
[ g
[ ] 1
= P - m
o] B ]} o o} b 1}
. b ~hy
0BT 1 | !
) B0IZ |
I S B _
i3 u H
F Iy F H
13 g i
| B WLy !
H i
: - |

| Y007

2007
54
0¢ "9id




WO 2020/055539 PCT/US2019/046595
16/38

FIG. 23
2300

2302




WO 2020/055539 PCT/US2019/046595

17438

FIG. 24
2480

START OPERATION
C OF THN 112 }" i
Pl

| DETERMINE DESIRED IMPEDANCE
TRANSFORMATION OF TMN 112

{206 YES -
T S Pl
o™ . gEAcFANCE INCREASE

e VALLE? SWITCHING PHASE ANGLE

YES ~ DECREASE
REACTANCE

DECREASE
SWITCHING PHASE angLe [ 2408




PCT/US2019/046595

WO 2020/055539

18/38

g 808

i jeubly et
!

L Md

VsZ DIA

IBUIGLIOT)
LLICISABAM,

e
!

-
,
%

ctgfoneni
VAN

{

MNOLSE M

]
L]

]

Nyiee
salg

Bugys-eseld

o a0 T g,

Jf!mmwmw
\\

i
i
m
w
M
!
N

VATA

weus|g
Bunpus-eseud

By0Ge
pswey

Bunjiyg-eselid

sonce ennne annnn onnnn snnen SnED

p BUSE

‘xnn0 20000 90000 10000 100008 1000

|

o
-
3
od



PCT/US2019/046595

WO 2020/055539

18/38

d5¢ DIA

v |

2062 e

“h




PCT/US2019/046595

WO 2020/055539

20/38

9¢ DIA

8092
JBuquioTy
ULIDJBABAA

o eehe

JOJLOD

:

k4
{4+ 4}

BB
Bugiug-ased

9182
(4}

weuay

Bunpig-aseid

:

JOBUOS

\-gzaz




PCT/US2019/046595

21138

WO 2020/055539

LC °HDId

Ve FARA
IO

()
e
Buigiug-aseld

047
JBUIGUIOT)
LLLIOJSABA
\4 giie
(63 ~EOLE

1 uswiergy FErY
~.  ~ |Bumus-eseyg ~

s A
GQ %
v L0
\-0zsz




PCT/US2019/046595

WO 2020/055539

22138

808e
IO
ULIOJBABAA

8¢ DId
1574 G287
(g} {(h+o+9)
T BLLIBEY

Bunyus-aseyd

Bugiiyg-aseyd

2N

gege
{m})
JSABIY
Bumns-eseyd

yese
(4]

eLeg
Buiug-es8Ud

|

o

A



PCT/US2019/046595

WO 2020/055539

23/38

6C Did

3062
IBLUIDT
ULIOIBABAA

- Ee8e
040

.

8162
{(#+ )
BB
Buppug-eseyd

uon

9162
@

wstag

Bunus-eseud

;

OO
M gz6z

FAT4
iopsia
258Ud

N

Bu0D % ,

288U




PCT/US2019/046595

WO 2020/055539

247138

Nedoe
\
O

NEI0E »
7 sy
RE /iBung-eseugl
IBUGIOT
WIISABAR  foaim, T
NEEGE b LSt
M JOIBIBUSD) WAAC Bupjuyg-asaid
2
2
- PEGE
R ol
Z jusiisiy BT [sXi ik alg]
g5008 /Bunug-eseydl
JBUILeD
ULOIBABAA  fesin
HOE0E N ooz Aa\
G I0IEIPUSE WG | JUHIUS-9sBUd
TELOE )
7 nieusiy
VGO0t / {Bunjiig-aseyd 2008
IBUHOIOD 1
WICIBABAA e e
b uBLIS
VEEOE

Y IO1BIBLBE) WAAD

Bunnug-asetd

08 "DIA



PCT/US2019/046595

WO 2020/055539

25/38

BLIE
feubis
payIYS-asal

[ °BDId

grie

Y

051E
) ® Y Z01E
Ly o
FEIE
pially) e
BUBiYS-o58Ld Ot ovig
pue sy
\W < e BELE

ﬁwwmv.im

3
3
]



PCT/US2019/046595

WO 2020/055539

26/38

& OId

S TAL -
Y O

OLEE woer A

m&

f
b
!
f
f
{
f
i
i
f
f

sssssssssssssssss M ) e BYZE

G0~ 1



PCT/US2019/046595

WO 2020/055539

27/38

£€ DA

JowEnpol 0

wy BLEE

PEE
SOY0

coLe

&

¥ %

O GIgE |

IBUGLUDT o
LLICIBARAA 998E

"0 o0, e o w0 s000s 8600 cnns 088 60K Weale GAEEEN

JORIpO D]

O

7}

FPOLL SeUg-eseyd  J

Rncn s reine, ST S SR R W G0 0370 R0

F A%
SHOMIEN
Buiuoieny

aouepadiug

2088

BELS

A



WO 2020/055539

{Bap} I0UT UG 25BUL pRINSERRY

PCT/US2019/046595
28138
i
= oy
oo ]
T 7S]
; P
]
|
§
o
X 2
o
B
.
-3
&
&
=
&
=
=
£
&3
@
&
)
Bog
e
S
™
1]
P
e 4 a1 d
w
L
& =5, o3 w
e o <

FiG. 34



WO 2020/055539 PCT/US2019/046595

2938
= &d
18¢ 3
; T
i
}
]
&
fae)
L
—
[T«
te] ek}
0
=
k=]
<
[\
£
5
23
&
Lo
)
= o]
@
<Q
K
=3 IRt
<3
ey O3
o
®
o]
155
L3l
3
A o3 © B o w3 <, &3 N - &
] fen] o] 2 ] < < <3 fe]

{Bop} (118 BIUS sseld pamsSesy

FIG. 35



PCT/US2019/046595

&

&

30/38

.1&

WO 2020/055539

H m \‘\s ggggggggggggggggg a«o .-.J
m 1 asioe 9810E| |
e | h BTGE 8% |
v < LN0 —BRLIE |
m ZTed 4 |
q0L9E /g1 | N
I TE Mo HLOE
VTS | _BFOSE @ wowsla Bunis-aseyd ; J/m,%m
IBUIGLOT Plusiideionipnioslonionipsiysinsusiusiius pl "
, 3
MLTIIAEAN “ 99log 99198 P A.m\ m,
Vi S [FisE] T ChaE
m 5T5E B
volsE | LT NI i
@ | i
(V5098 v jusuiora Bupiis-eseld
.




PCT/US2019/046595

WO 2020/055539

31/38

sssssssss e,
T SI7E B4«
i HETAN a/hawumwmm sl NG 711 <
i —
f 23 P “ e :
90LE~, | G50/T 9 uowsps BUulyG-asE,
B L o e — e e e

f
w W10 . -
- Vit
- | 2828 7 ‘ i i
o % m soc 7 ORIRARR [ 0 g
LY N L B0ZE seuuoo wiojonem, /| NS

NiIWAN RO o wswen Buylys-eseyd N
!

ﬁ et ot o s s 0 0 e o e oo v oo e 2758

&




PCT/US2019/046595

WO 2020/055539

32138

~NBOSE

Ny et

- Y808E

NE mwmm/,, NETgE
NE T .&._
NODEE | st " e NP LBE
b JSLQUIND NYPLBE
ULOJBABAL e - g
s&xw e B s NZLRE
NGLED
_— NL oige | NLITd [ S
K JolBIBUBED) WM JBHONUOS
o LIsAs
o M e P LBE
YE G wmm/_ GEIEE
Num N
eI 0 , %o YZLBE
Y08 et
{mﬁﬁmﬂmﬁ@@ Jm\ﬁmmm
ULIOBABA, | >
YolEE Awm e——
J VLTI e 08t
TR YiOLE8Y mmmmwm
Y AOIRIBUSE) A SOUBIBIBY

8 "DIA



PCT/US2019/046595

WO 2020/055539

33/38

Pl
P e I e L L e T PLEE
m m ~UGLEE \;umamwn | Fe
, & P
g ” GLEE g M - § Yoot
0 g i w (o)
a016¢ M m ASHONUOT
p— N ) ~+BELEL | WaNsAg
{410 g06e mi,mwmmm 7 wiewag Bunpus-eseyd J
* O-e  Jeuiguog e e e e s s e it o o e
™ AL
LIRS £ -
o) Az JBARAA 1 G916 - DGLEE mﬁ . m\s
BOBE v i f i
g " G16E g m —
M AN e
> voise HTid NI b 3
¢ I ; - LG |
v | GROBE 1 wusws)y Buguus-eseyy ;

R oo s aaor s s o0 Koo a0 G000 GRG0 K0 GcoEe G000 GOl K000 GO G000




WO 2020/055539 PCT/US2019/046595

34738

Receive Reference Signal
4002

Y

Generate Phase-Shifted
Signals According to
Respective Phase Shifts
and Received Reference
Signal

4004

Y

Combine Phase-Shifted
Signals to Genserate
One or More PWM
Signals

4008

FiG. 40



PCT/US2019/046595

WO 2020/055539

35/38

R D RS IR KR KRR RN, OO KRR CRNRR DGR GGG GG XK KRG GGG COUG G000 £A00D ONND GG GGGES bbnnn BRCGR GG KLALE AGE an AN BONKE CBODD BORGD,

Viv Did

1N

961¥F
80014
At

j
e ]
JBHOHUOT WSISAg §
i
O P e
SIOBIDUSEY WAAL ot I m
w & & B & W
¥ ¥ m
NOBLY Y08y p— m
NGOl v vely | oLE
S E IENEE saoid [T
WiSd WIS Al ! bLH0d
R j
8817 NWL WIS w75 |

2000 3000 0000 20000 10000 1VDDDE OOOG GGG GGG 000U G HVO0L 1000KK Knnor KKONCE COOCL AONE CANNE CadlD BOGGD CGES Hoaoe HGGD WG LSS HENes 0OOK NNNN \Nnnse BAKE OGS

(AN



PCT/US2019/046595

WO 2020/055539

38/38

BEly
ISUBALY M

WBSAS IBaUOD

3

Iy DA
H
#
4
Suiv »
-3 RUCIRISUSEY WA ..
; 3 % !
5 & % @ w
N ¥ |
M NOBLY YOBLY J
SET ¥
(4387 - [y . o o Y ol
pEGT RS C usuieg
WIS WS
NIALL m}m,mwa 8BLY

4

oty




PCT/US2019/046595

37/38

WO 2020/055539

oy BId

Y.

gegy IO1RIBUSL) A

gley

qoLey g justusiy
5i5h &sV\l Bunpus-aseuyd E5F
JBuung
ULIGIBABAA glév .&l\\ NLLV
AV/E Y jusulaly

B0y~ voLzy BUILS 858k
yacy
GUZF NINL WIS g87% i3t vy}
g . wisishy
MWNWJVWE Y zozy E0TY~
e | £bZY 0T LT — 2
G627 ) ey s veev i cd
5apig | it aoid T WWagzy
At Wy By Al I LHIANT 44

W 34
%mwr\



PCT/US2019/046595

WO 2020/055539

38/38

£ DA

HEgky _W
YgiEp YEIEY
AU 2 wslialy
e sums-esiu] ol gty A\ Buiiig-a5etid e
. u IBUGUICT b o IBUQWOD
NLLY ] v\,? MLIORBARM, UHIOJBABA é..//i T ] A\\ MLLY
1 Jusiery CET HEET 5 | peuwsy
BUBME-SSOU] o e i i R
\ b B OE Y b
hjiad mauen
A A . ¢ £ wiesAn
g8ey wNm.w_...ili — SLEY € wmw\.ew{ \\v_( LEY 4
Ry Lof P2 P—
7 w o wHg b
eyl fozey B tigy A | =
g8EY N e d w\ SiEp BOEY }
DU _Tj,%% . . M; 4 &W\Elm = B0
At €y £8q o B 8y SIS o) A TuSHIANG 4
FHEY ML WIS { 4 4

ommw!\




